Objective: Although adolescent-onset bipolar disorder is associated with significant morbidity, there have been few prospective outcome studies of this population. The aim of this study was to examine the 12-month outcome of bipolar adolescents following an initial hospitalization for a manic or mixed episode.
Results: Kaplan-Meier estimates of the cumulative probabilities of syndromal, symptomatic, and functional recovery and syndromic recurrence during the first 12 months following initial hospitalization were 0.86, 0.43, 0.41, and 0.54, respectively. Only 35% of bipolar adolescents reported full medication adherence. Individual predictors of poor syndromic recovery included co-occurring attention deficit hyperactivity disorder (ADHD), anxiety disorders, and disruptive behavior disorders as well as nonadherence to psychotropic medication and lower socioeconomic levels. Co-occurring alcohol use disorders, treatment with antidepressants, and the absence of psychotherapeutic intervention predicted syndromic recurrence. Boys were more than twice as likely as girls to experience symptomatic recovery.
Conclusions: Most bipolar adolescents experienced syndromic recovery following their first hospitalization. However, rates of symptomatic and functional recoveries were much lower. Future studies examining effective pharmacological and nonpharmacological treatment strategies for bipolar youth with co-occurring disorders and investigating factors that contribute to the development of substance use disorders and treatment adherence in bipolar youth are necessary to improve outcome.
(Am J Psychiatry 2007; 164: [582] [583] [584] [585] [586] [587] [588] [589] [590] Al though the onset of bipolar disorder most commonly occurs during adolescence (1, 2) , there have been relatively few naturalistic outcome studies of children and adolescents with bipolar disorder (3) (4) (5) (6) (7) (8) (9) (10) (11) . Prospective studies of clinical cohorts of bipolar youth have reported recovery and recurrence rates that range from 14%-100% and 35%-70%, respectively, during follow-up periods of 6 months to 4 years. In general, studies of longer duration, older adolescents, and outpatient cohorts report higher recovery rates compared with those of shorter duration, prepubescent and early adolescent subjects, and inpatient cohorts.
Outcome studies of bipolar youth have not identified consistent predictors of recovery or recurrence. Some studies report that longer index affective episode (3, 11) , index depressive or mixed episodes (11) , rapid-cycling (11) , psychosis (3-7), low maternal warmth (4-7), non-intact biological family (4) (5) (6) (7) , and low socioeconomic status (3) are associated with poor outcome.
Methodological limitations of and differences among prior studies may have contributed to the failure to identify consistent rates of recovery and recurrence and predictors of outcome. First, previous studies have not reported information regarding medication adherence, despite the strong association between treatment adherence and high recovery rates in studies of bipolar adults (12) . Second, although most outcome studies of bipolar youth include a subset of adolescents close to their illness onset (3) (4) (5) (6) (7) (8) (9) (10) (11) , no study, to our knowledge, has examined the outcome exclusively of adolescents hospitalized for their first manic episode. Studying patients early in their illness course permits identification of factors associated with recovery that may be difficult to detect in patients who have had multiple affective episodes, where illness chronicity may become the most significant predictor of outcome (3, 12, 13) . Finally, prior investigations of bipolar youth have not distinguished among syndromic, symptomatic, and functional outcomes, an important step in clarifying unique factors that differentially contribute to DELBELLO, HANSEMAN, ADLER, ET AL.
ajp.psychiatryonline.org specific aspects of recovery (12) . In fact, to our knowledge there has been only one cross-sectional study to examine functional impairment in bipolar youth (14) .
With these considerations in mind, the aim of this study was to investigate the 12-month outcome of bipolar adolescents following their initial hospitalization for a manic or mixed episode. Specifically, we examined rates of syndromic, symptomatic, and functional recoveries as well as syndromic recurrence. As a secondary aim of this study we examined whether there are distinct predictors of syndromic, symptomatic, and functional outcomes. Based on prior studies (3-7, 11, 12, 15, 16) , we hypothesized that psychosis, socioeconomic status, poor medication adherence, and co-occurring substance use disorders would predict worse outcome in first-hospitalization bipolar adolescents.
Method

Subjects
Adolescents admitted for their first hospitalization for bipolar disorder, type I, manic or mixed (N=71) were recruited from consecutive inpatient admissions between July 1, 1999 to Dec. 1, 2003 . Potential subjects were identified by research staff who reviewed the medical records of all new admissions to the Psychiatric Units of Cincinnati Children's Hospital Medical Center during the study period. Patients were included in the study if they were 12-18 years old, met DSM-IV criteria for a current manic or mixed episode, and had no prior treatment with anticonvulsants, antidepressants, or antipsychotics. Patients with prior psychostimulant treatment were included, since many participants had been treated for presumed preexisting attention deficit hyperactivity disorder (ADHD). Potential subjects were excluded by a diagnosis of mental retardation (IQ<70) or a manic or mixed episode resulting entirely from an unstable medical or neurological disorder or acute intoxication or withdrawal from drugs or alcohol, as determined by symptom resolution within 72 hours. Adolescents provided written assent, and their legal guardians provided written informed consent after study procedures were fully explained. This study was approved by the University of Cincinnati and the Cincinnati Children's Hospital Medical Center Institutional Review Boards. The study cohort included all first-hospitalization manic or mixed adolescents who met other study criteria.
Index Assessments
Diagnoses were established using the Washington University at St. Louis Kiddie-Schedule for Affective Disorders and Schizophrenia (17) administered by trained child and adolescent psychiatrists with good diagnostic reliability (overall diagnostic reliability on 10 interviews between two raters: kappa=0.94). Adolescents and their primary caregivers were interviewed separately, and responses were combined in order to determine diagnoses (18) . Only adolescents who met DSM-IV criteria for a "distinct period" lasting at least 1 week (or any duration if hospitalization was necessary) for a manic (or mixed) episode were included in this study. The Young Mania Rating Scale ( YMRS) (19, 20) , the 17-item Hamilton Depression Rating Scale (HAM-D) (21, 22) , and the Scale for the Assessment of Positive Symptoms (SAPS) (23) were performed at the time of index hospitalization by trained psychiatrists (intraclass correlation coefficient >0.8 for all ratings scales) (15) . Demographic information was obtained by interviewing the adolescent and their legal guardian. Socioeconomic status was ascertained using the 4-factor Hollingshead Scale (24). Premorbid psychosocial function (highest level during the year prior to index hospitalization) was assessed using the functional rating scales of the Longitudinal Interval Follow-up Examination (LIFE) (25, 26) . Trained raters with good interrater reliability (kappa>0.75) evaluated four major areas of functioning: role performance, interpersonal relationships, recreational enjoyment, and sexual activity.
Outcome Assessments
Patients were reassessed at 1, 4, 8, and 12 months following discharge from the hospital. The outcome assessments have been described elsewhere (13, (25) (26) (27) (28) and are based on the National Institute of Mental Health (NIMH) Multisite Collaborative Study (29) . At each follow-up visit, the investigators reviewed affective symptoms during the prior interval, week-by-week, with the adolescent and their primary caregivers. Particular attention was given to periods of changing affective symptoms, using the methodology of the LIFE. Each follow-up interview included every item of the symptom ratings scales (YMRS, HAM-D, SAPS) at each week. For each week, an overall rating of symptom severity was made based on the scores of the rating and diagnostic instruments using a 1-to 6-point scale (kappa=0.92): 6=full syndrome, severe, meets several DSM-IV criteria more than the minimum required for an affective episode (manic, hypomanic, mixed or major depressive episode); 5=full syndrome, mild to moderate, meets minimal DSM-IV criteria required for an affective episode; 4=marked symptoms, does not meet full affective syndrome criteria, but has several DSM-IV affective syndrome criteria scored greater than mild on the HAM-D or YMRS; 3=partial remission, no DSM-IV affective syndrome criteria are rated greater than mild on the HAM-D or YMRS, but total HAM-D score >10, YMRS score >5, or any SAPS global item score >2; 2=residual symptoms, one or more mild symptoms, but YMRS score ≤5 and HAM-D score ≤10, and SAPS global item scores are all ≤2; 1=usual self, no significant symptoms.
From these ratings, syndromic and symptomatic recovery and syndromic recurrence were identified, and the percent of weeks without symptoms (1 or 2), with subsyndromal symptoms (3 or 4), and with a full syndrome (5 or 6) were calculated. Syndromic and symptomatic recoveries were defined a priori by 8 weeks with a LIFE overall score of ≤4 and by 8 weeks with a LIFE overall score of ≤2, respectively. Syndromic recurrence was defined by 1 week (2 weeks for depression) with a LIFE overall score of ≥5 any time after syndromic recovery (12, 13, 27) . Functional recovery was defined based on prior studies by achieving a rating equal to or better than premorbid psychosocial functioning in all four of the areas of functioning on the LIFE for at least 8 contiguous weeks (26) . To assess functional recovery, at each follow-up visit the four major areas of function (role performance, interpersonal relationships, recreational enjoyment, and sexual activity) were rated for each 4-week period. Time to each type of recovery included the 8 consecutive weeks that the patient met criteria for that type of recovery.
Treatment Assessments
This study was naturalistic and therefore the investigators were not involved in treatment decisions for the adolescents. Medications that were prescribed during each follow-up period were reviewed with the adolescents and their primary caregivers. Medical records from treating clinicians were also obtained as necessary. Treatment adherence for each medication during each interval period was assessed by reviewing weekly medication use with the adolescent and separately with their primary caregiver. Adherence for each medication was characterized as full adherence (the medication was taken >75% of the time as prescribed), nonadherence (the medication was taken <25% of the time as prescribed), or partial adherence (the medication was taken between 25% and 75% of the time as prescribed). The percent of follow-up OUTCOME OF FIRST-HOSPITALIZATION MANIC ADOLESCENTS ajp.psychiatryonline.org in which each patient exhibited each category of adherence was determined for each prescribed psychotropic medication, and an average score across medications was used for analyses (12) . Medications were categorized into mood stabilizers, antipsychotics, antidepressants, or psychostimulants.
Statistical Analysis
Statistical analyses were performed using the SAS, version 8.02 (SAS Institute, Cary, North Carolina, 2003). The cumulative probabilities of syndromal, symptomatic, and functional recovery, as well as syndromic recurrence during the 12-months following initial hospitalization were estimated using the Kaplan-Meier method (30) . Based on existing literature, the individual effect of each a priori determined potential predictor on each outcome event (syndromic, symptomatic, and functional recoveries and syndromic recurrence) and time to each outcome event from index hospitalization (time to syndromic recurrence was calculated from syndromic recovery) were evaluated using Kaplan-Meier estimates and Cox proportional hazards modeling (31), respectively. Additionally, using Cox proportional hazards modeling, predictors were entered by stepwise selection if associated with the event at a significance level of p<0.10.
Sex, ethnicity, socioeconomic status, baseline alcohol and cannabis use disorders, affective state (manic versus mixed), and psychosis, as well as co-occurring ADHD, conduct disorder, oppositional defiant disorder, anxiety disorders, and any psychotherapeutic intervention prior to the outcome event were assessed as predictors of each of the four outcome variables. The results of all analyses were unchanged by combining oppositional defiant disorder or conduct disorder into one predictor variable called disruptive behavior disorders. All independent variables were examined to ensure that they met the proportional hazards assumption, and none exhibited statistically significant deviation from this assumption. Adjusted hazard ratios and their 95% confidence intervals (CIs) were calculated for each predictor for each outcome variable.
Propensity analyses (32) were used to examine the relationships among treatment with specific medication categories and each outcome measure. Only medications that were prescribed between syndromic recovery and syndromic recurrence were included in analyses predicting syndromic recurrence. Each of the previously described predictor variables was examined as candidate explanatory variables for treatment with each medication category. Additionally, duration of mood episode prior to the index hospitalization, YMRS score at intake, HAM-D score at intake, number of medication classes prescribed at discharge from index hospitalization, and duration of index hospitalization were also examined as explanatory variables. Moreover, presence of antimanic agents and presence of psychosocial intervention at the time of syndromic recovery were examined as explanatory variables for propensity analyses of the effects of medication exposure on syndromic recurrence. Finally, having a depressive episode that preceded antidepressant treatment was examined as an explanatory variable for antidepressants; however, this was not predictive of antidepressant treatment (p=0.60). Logistic regression analyses were used to estimate the conditional probability of being prescribed each type of medication for each of the explanatory variables that significantly differed between the prescribed and nonprescribed groups; the predicted probabilities from the fitted models were then used as propensity scores. Socioeconomic status, ADHD, disruptive behavior disorders, anxiety disorders, and number of medications at the time of discharge from index hospitalization were included in the propensity scores for mood stabilizers (psychotherapy at syndromic recovery was added for syndromic recurrence analysis); baseline psychosis status and number of medications at the time of discharge from index hospitalization were included for antipsychotics; socioeconomic status, baseline psychosis status, anxiety disorders, alcohol use disorders, baseline HAM-D and YMRS scores, length of index episode, and number of medications at the time of discharge from index hospitalization were included for antidepressants (psychotherapy at syndromic recovery was added for syndromic recurrence analysis); and sex, socioeconomic status, ADHD, disruptive behavior disorders, baseline psychosis status, baseline HAM-D score, and number of medications at the time of discharge from index hospitalization were included for psychostimulants. The propensity score for each medication category was included in regression models comparing outcome measures between patients who were adherent with a specific medication category and the remainder of the cohort. Other statistical analyses were performed as necessary.
Results
Baseline Characteristics
The demographic and clinical variables at initial hospitalization for all subjects (N=71) are listed in Table 1 . The index hospitalization was the result of the initial affective episode in 60 (85%) adolescents. However, 11 (15%) adolescents had a prior untreated major depressive episode. The mean length of index manic or mixed episode prior to first hospitalization was 19 (SD=20) weeks.
Sixty-two (87%) of the 71 adolescents were interviewed at all follow-up intervals. There were no statistically significant differences in demographic, clinical, or outcome variables between patients with (N=62) and without (N=9) 12 months of follow-up (p>0.10). Of the subjects who did not complete all 12 months of follow-up, most (7/9 [78%]) completed at least 8 months, and all had at least one follow-up interview.
Pharmacological Treatment Adherence
During the initial year following first hospitalization, 42 (59%) adolescents were treated with at least one mood stabilizer 
Syndromic Recovery and Recurrence
Sixty (85%) adolescents had syndromic recovery during the first year following initial hospitalization. The KaplanMeier estimate of cumulative probability of syndromic recovery was 0.86 (95% CI=0.78 to 0.94), with a mean time to syndromic recovery of 20 (SD=13) weeks following initial hospitalization (Figure 1 ). Total episode duration (mean time from index episode onset to no longer having any DSM-IV mood episode) was 27 (SD=30) weeks.
Kaplan-Meier analyses revealed that co-occurring anxiety disorders (log-rank: χ 2 =6.3, p=0.01), disruptive behavior disorders (log-rank χ 2 =7.1, p=0.007), and ADHD (logrank: χ 2 =13, p=0.0003) as well as medication nonadherence (log-rank: χ 2 =3.8, p=0.05) were associated with lower rates of syndromic recovery (Figure 2) . Furthermore, Cox regression analysis revealed that ADHD (hazard ratio=2.4, 95% CI=1.4 to 4.0, p=0.002), nonadherence (hazard ratio= 1.7, 95% CI=1.0 to 2.9, p=0.04), and lower socioeconomic status (hazard ratio=1.2, 95% CI=1.0 to 1.3, p=0.002) were associated with longer time to syndromic recovery following initial hospitalization. ADHD was the only predictor that remained statistically significant in the stepwise Cox regression analysis (p<0.02).
Thirty-one (52%) of the 60 adolescents who had syndromic recovery had at least one syndromic recurrence (14 [45%] mania, 12 [39%] depression, and 5 [16%] mixed episode) within the first year following initial hospitalization. The mean length of the recurrent episode was 8 (SD=8) weeks. The cumulative probability of syndromic recurrence was 0.54 (95% CI=0.41 to 0.66), with a mean time to syndromic recurrence of 17 (SD=11) weeks following syndromic recovery.
Kaplan-Meier estimates revealed that alcohol use disorders (log-rank: χ 2 =9.3, p=0.002) and no psychotherapeutic intervention following hospitalization (log-rank: χ 2 =7.4, p=0.007) were associated with syndromic recurrence (Figure 3) . Time to syndromic recurrence was shorter in patients with alcohol use disorders (hazard ratio=4.3, 95% CI=3.3 to 5.3, p=0.005). Moreover, time to syndromic recurrence was longer in patients who received any psychotherapeutic intervention prior to syndromic recurrence compared with those who did not (hazard ratio=2.6, 95% CI=1.3 to 3.9, p=0.009). Propensity analysis revealed that antidepressant treatment was associated with a shorter time to syndromic recurrence (hazard ratio=2.5, 95% CI= 1.8 to 3.2, p=0.01).
Symptomatic Recovery
Bipolar adolescents spent 38% of the first year following their initial hospitalization with an affective episode (63% mixed episodes, 22% mania/hypomania, and 15% depression), 46% of the time with subsyndromal symptoms (90% manic/hypomanic symptoms and 10% depressive and manic/hypomanic symptoms), and 16% of the time asymptomatic. Twenty-eight (39%) adolescents achieved symptomatic recovery. The cumulative probability of symptomatic recovery was 0.43 (95% CI=0.31 to 0.55), with Figure 1 ). Boys had a greater probability of symptomatic recovery compared with girls (log-rank χ 2 = 4.4, p=0.03) (Figure 4 ). Cox regression analysis revealed that boys had a shorter time to symptomatic recovery than girls (hazard ratio=2.2, 95% CI=1.1 to 4.7, p=0.04).
Functional Recovery
Twenty-eight (39%) adolescents achieved functional recovery. The cumulative probability of functional recovery was 0.41 (95% CI=0.29 to 0.53), with a mean time of 38 (SD= 16) weeks following initial hospitalization (Figure 1 ). Kaplan-Meier estimates and Cox regression analyses revealed no statistically significant predictors of functional recovery.
Examination of each of the individual subscales of functional recovery revealed that the cumulative probability of recovery was 0.97 (95% CI=0.93 to 1 3.3, p=0 .01) or a disruptive behavior disorder (hazard ratio=1.8, 95% CI=1.1 to 2.9, p= 0.03) were less likely to recover in the area of role performance and those who were younger (hazard ratio=1.2, 95% CI=1.0 to 1.4, p=0.04) were more likely to recover in the area of recreational enjoyment.
There were no statistically significant differences in the rate of functional recovery between adolescents who did (25/ 
Discussion
To our knowledge, this is the first study to assess symptomatic, syndromic, and functional outcomes and the effect of medication adherence on outcome of bipolar adolescents following initial hospitalization for mania. Prior outcome studies of bipolar youth have used variable definitions of recovery, making it difficult to directly compare the findings from these studies. Nonetheless, consistent with the findings of most (3, 8, 9, 11) , but not all (4-7), studies of bipolar adolescents, the results of our study indicate that most bipolar adolescents experienced syndro- ajp.psychiatryonline.org mic recovery. However, only 20% of bipolar adolescents experienced all three types of recovery, indicating that most bipolar adolescents continued to have impairment in at least one domain and emphasizing the importance of assessing symptomatic and functional outcomes in bipolar youth. Recently, Birmaher et al. reported that youth with bipolar I disorder spent 32% of the time with subsyndromal mood symptoms and had a symptomatic recovery rate of 68% and a syndromic recurrence rate of 58%. In comparison, we found that bipolar adolescents spent 46% of the time with subsyndromal mood symptoms and had a symptomatic recovery rate of 39% and a syndromic recurrence rate of 52%. Longer duration of follow-up (mean 95 weeks) and including outpatients (65%) may have contributed to the better outcomes reported by Birmaher et al.
Birmaher et al. (3) also compared their findings with those of a study of bipolar adults that used similar methodology (33) and concluded that bipolar youth have a more severe illness course. In contrast, we compared our findings with those of Keck et al., who reported that during the 12 months following hospitalization for a manic episode, 48%, 26%, and 24% of bipolar adults experienced syndromic, symptomatic, and functional recovery, respectively. However, Keck et al. did not exclude bipolar patients with prior affective episodes, providing additional support that longer illness duration may be a negative predictor of outcome (12) . Indeed, Birmaher et al. found that for every year of illness, bipolar youth had a 10% lower likelihood of recovery (3).
The effects of treatment adherence on outcome of bipolar youth are largely unknown. Recently, Coletti et al. found that only 34% of bipolar adolescents reported full medication adherence during a 1-month assessment period (34) and reported that patients with optimal medication adherence were diagnosed more recently than those who had missed one or more medication doses, suggesting that early in illness course bipolar adolescents may be more treatment adherent than later in illness course (34) . However, despite using a more lenient definition of full medication adherence, we found that nonadherence rates for bipolar adolescents are high (65%), even early in illness course. Factors associated with poor medication adherence included co-occurring ADHD and alcohol use disorders and low family socioeconomic status. Although our study cannot determine the causal relationships among these factors, we speculate that patients with ADHD are more likely to forget to take their medications, and patients in families of lower socioeconomic status may have limited access to medications. However, we did not systematically collect information regarding the reasons for medication nonadherence. Additionally, our finding of higher nonadherence in first-episode manic adolescents who were diagnosed with an alcohol use disorder at baseline and then prospectively assessed for adherence suggests that alcohol use may be a risk factor for poor medication adherence (versus poor adherence leading to the development of an alcohol use disorder) in bipolar adolescents.
In general, we found that distinct predictors were associated with each of the outcome measures. However, we were unable to determine the independent effects of poor medication adherence, socioeconomic status, and ADHD on syndromic recovery because of the high colinearity among these risk factors. Post hoc exploratory analyses of the associations among these factors suggests that independent of ADHD status, medication adherence had a greater impact on time to syndromic recovery in bipolar adolescents of higher socioeconomic status than in those of lower socioeconomic status. Although additional studies are needed, these findings imply that the quality of care varies among bipolar adolescents of different socioeconomic levels. Consistent with outcome studies of bipolar adults (12, 15, 35, 36) , we found that alcohol use was associated with a greater risk of recurrence, highlighting the importance of educating bipolar adolescents about the negative impact of substance use on illness outcome. Additionally, these findings stress the need for developing effective treatment strategies for adolescents with co-occurring bipolar and substance use disorders. Although treatment in this study was naturalistic, our results suggest that antidepressants may be associated with greater risk of syndromic recurrence. In contrast, prior studies indicate that, in combination with mood stabilizers, antidepressants may be useful for the treatment of bipolar youth (37) . Consistent with Birmaher et al. (3), we found that boys were twice as likely as girls to experience symptomatic recovery. Future studies are needed to examine whether gender differences in treatments, medication adherence, and other clinical characteristics may contribute to these findings. Moreover, consistent with prior studies (38), we identified that psychotherapeutic interventions may be effective in preventing recurrent mood episodes in bipolar adolescents. However, controlled studies of specific psychotherapeutic strategies are needed.
Inconsistent with prior studies of bipolar youth (3, 7), our results did not reveal that psychosis was predictive of any outcome measure. A possible explanation for this finding is that psychosis has been a marker of illness se-
Patient Perspectives
Poor Outcome "A.G." was 15 years old at the time of her first hospitalization for a manic episode. She was brought to the emergency room by her parents after returning from running away from home for 6 weeks. During the 2 months prior to admission, she had multiple sexual partners, slept three to five hours per night, experienced periods of excessive energy, pressured speech, and hyper-religiosity. She was diagnosed with attention deficit hyperactivity disorder (ADHD) at age 8 and was treated with stimulants for approximately 4 years.
At her 3-month follow-up, Miss A described some reduction in manic symptoms but still experienced poor sleep, sadness, irritability, impaired concentration, and passive suicidal ideation. She reported that she forgot to take her medication about one-half of the time. At her 6-month followup, she revealed that she started smoking marijuana and drinking alcohol at least 3 times per week and was no longer taking her medication. She was irritable, had pressured speech, reported racing thoughts, resumed having unprotected sex with multiple partners, and needed 3 to 5 hours of sleep to feel well rested. She was no longer attending school. She ran away when her parents attempted to impose any restrictions. At her 1-year follow-up, she reported wanting to go back on her medication to help decrease her "mood swings." She reported that smoking marijuana and drinking alcohol daily made her feel better. Although she was enrolled in a computer-based home school program, she had not yet completed any of her assignments.
Good Outcome "S.D.," a 14-year-old boy, was admitted to the psychiatric adolescent unit after reporting suicidal ideation with intent to stab himself with a knife. He and his family reported 3 years of increased irritability and depressed mood. During the last 6 months, he had been more argumentative with his friends, family members, and teachers. He had several physical fights with his peers. Until last year, he received grades of As or Bs in school. Recently, he was suspended for arguing with his teacher about the importance of what she was teaching. Additionally, during the 4 months prior to admission he had three periods lasting at least 1 week in which he slept 5 hours per night and felt well rested. Recently, he began several new activities, including building model cars, learning tae kwon do, and attending a church youth group. He was unable to concentrate, his speech was rapid, and he had difficulty sitting still at school because of his high energy level. On admission he also reported feeling sad, decreased appetite, and suicidal ideation. His father, a business executive, was treated for bipolar disorder.
At his 1-month follow-up, S.D. reported that he was taking his medications and attending appointments with his therapist weekly. He and his parents reported significant reduction in his irritability and improvements in his sleep. At his 4-month follow-up, his school grades had improved. He was still getting into fights with his peers, but these were less frequent and consisted of verbal arguments. At his 8-month follow-up, he reported no symptoms of mania or depression and continued to take his medication as directed by his psychiatrist, although he wondered whether the medications were still necessary. He continued to see his therapist monthly and felt these appointments were useful to help him learn how to manage his anger.
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In summary, our findings indicate that adolescent-onset bipolar disorder is associated with poor medication adherence, persistent affective symptoms, and functional impairment. However, there are several limitations that should be considered when interpreting the results of our study. First, our cohort was recruited from a single inpatient site, which may limit the ability to generalize our findings. Second, although our study is a prospective study, adolescents and their family members were interviewed retrospectively at each follow-up visit, which might have limited their ability to accurately recall mood symptoms. However, in order to improve the accuracy of the information obtained, subjects and their primary caregivers were each interviewed, interviews were performed frequently (at 1, 4, 8, and 12 months), and all subjects were reminded of anchor time points (i.e., holidays, birthdays, and school events) that occurred during each follow-up period. Third, although our study is the first to assess treatment adherence as a predictor of outcome in bipolar youth, we based adherence ratings on patient reports and independent information ascertained from their family members. Measurement of serum concentrations of prescribed medications may be a more valid method for assessing medication adherence. Fourth, similar to some prior outcome studies (4-13), we calculated time to recovery from initial hospitalization; however, this may not accurately reflect actual episode duration. In contrast, other studies (3) assessed time to recovery from the onset of the index mood episode, although information regarding episode duration prior to hospitalization is often based on retrospective recall from patients and their legal guardians and thus may be subject to recall bias. Nonetheless, we reported both total episode duration and time to outcomes from initial hospitalization. Despite these limitations, our findings suggest that distinct predictors are associated with specific outcome measures in bipolar adolescents. Future studies of longer duration are needed to determine whether adolescents with bipolar disorder ultimately progress into adults with bipolar disorder.
